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Abstract 
This paper presents a literature review summarizing current research on the addictive uses of information 
technologies, with an emphasis on the role of IT characteristics contributing to or mitigating IT addiction. 
The paper outlines several areas of future research, with a key theme being how technology could be used 
to fight IT addiction. 
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Introduction 
Information Technology (IT) addiction has emerged as a topic of immense importance due to negative 
consequences associated with it, including psychological distress and health problems like stress, 
depression, anxiety (Griffiths 2000a; Zajac et al. 2017). Although all IT-related disorders are not yet 
considered addictions, Internet Gaming Disorder is now considered a mental health condition (“API, 
Internet Gaming” 2018). Several countries now offer treatments for Internet addiction, with specialized 
clinics in China and inpatient hospital programs in the US (Young, 2017). Also, problematic mobile phone 
use has raised such health concerns that the World Health Organization (WHO) has considered it a 
potential public health issue (Billieux et al., 2015). Consequently, IT addiction is a critical issue needing 
further investigation by governments, organizations, and academics.  
The problems relating to human use of IT have been captured by terms such as technology addiction, 
internet addiction, and problematic use of technology. While there is an ongoing debate about whether or 
not to identify everyday behavior as addiction (Billieux et al., 2015; Kardefelt-Winther et al., 2017), the 
main argument is not about the addictive behavior, but the criterion used to characterize addictive 
behavior. Recent research, however, contends the existence of addictive behaviors within the broader 
context of problematic use behaviors (Pivetta et al. 2019). Individuals with addictive behaviors towards 
technology are treated with cognitive-behavioral therapies (CBT) and, even in some cases, medication, 
which highlights the severity of the problem (Kuss and Lopez-Fernandez 2016). Given the seriousness of 
the problem, this research will focus on the addictive behavior associated with technology.  
Even though the IS literature has been dominated by studies on IT use and its benefits (Benlian 2015), IT 
addiction has started to garner the attention of IS scholars. Although journal articles on the topic are few 
in number (Turel, Serenko, and Giles 2011), there are several recent conference papers. Therefore, a 
literature review will help shed light on areas investigated by IS scholars as well as identify areas for 
future research. Recent literature reviews have focused on the dark side of IT (such as technostress, 
information overload) (Pirkkalainen and Salo 2016); typologies of users (Vaghefi et al. 2017); however, 
they have not reviewed IT addiction in IS specifically. Further, there have been several calls to investigate 
the concept of IT addiction and factors that contribute to it (D’Arcy et al. 2014; Tarafdar et al. 2015). Also, 
few IS papers investigate the reinforcing characteristics of IT that help lead to addictive use. In addition, 
increases in interactivity and ease of use  help make technology use addictive (Griffiths 2000b; Vaghefi et 
al. 2017). Therefore, investigating IT characteristics could help us better understand IT addiction and 
design applications that may be beneficial but not addictive. Recent research in IS, health, and psychology 
has also iterated the need to investigate mitigating strategies for IT addiction and its consequences (King 
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et al. 2017; Pirkkalainen and Salo 2016). A review may help in proposing mitigating factors that can 
minimize or restrict addictive use. Thus, this paper aims to address the following research questions: 
RQ1) What IT Characteristics reinforce IT addiction? RQ2) What are future areas of research in IT 
addiction?  To address the questions, a scoping literature review (Paré et al. 2015) is conducted on IT 
addiction, focused specifically on IS literature. The wider literature in psychology and health is used to 
map future research directions. 
Conceptualization 
Addiction was traditionally used to describe a physical dependence on a substance; however, it now also 
applies to excessive use of technology (Griffiths 2000b; Yellowlees and Marks 2007). Griffiths (2000b) 
operationalizes technology addiction as the core components of salience, mood modification, tolerance, 
withdrawal, conflict and relapse. Most IS scholars draw on this operationalization: e.g., Turel, Serenko, 
and Giles (2011) define IT addiction as a “psychological state of maladaptive dependency on the use of a 
technology to such a degree that the following typical behavioral addiction symptoms arise: salience—the 
technology dominates a user’s thoughts and behaviors; withdrawal—negative emotions arise if a person 
cannot use the technology; conflict—the use of the technology conflicts with other tasks, which impairs 
normal functioning; relapse and reinstatement—a user is unable to voluntarily reduce the use of the 
technology; tolerance—a person has to use the technology to a greater extent to produce thrill; and mood 
modification—using the technology offers thrill and relief, and results in mood changes” (p. 1044). 
Nevertheless, recent literature in health and psychology highlight a lack of consensus on its definition and 
diagnostic criteria (Kuss and Lopez-Fernandez 2016; Zajac et al. 2017). It has also been argued that 
technology is not, in itself, addictive, but a medium which individuals can use to fulfil specific needs by 
engaging in behaviors that can become problematic (Griffiths 2000b; Pivetta et al. 2019). For example, 
technology features such as anonymity, interactivity, accessibility, virtual representation, and speed have 
been associated with addictive use (Griffiths 2000a; Vaghefi et al. 2017). In addition, the term IT 
addiction, although widely used, has been criticized for being too general; instead, researchers have urged 
the use of specific content-related addiction types (e.g., Zajac et al. 2017). As a result, IT addiction has 
been researched in different contexts with different labels, some of which are presented in Table 1.  
Online social media addiction is defined as “a failure to regulate usage, which leads to negative personal outcomes” 
(James et al. 2017).  
Email addiction generally refers to compulsive and obsessive engagements with emails (Marulanda-Carter and 
Jackson 2012; Mazmanian et al. 2013;).  
Cybersex, in general, describes “sexually motivated Internet behaviors carried out via several Internet applications” 
(Laier & Brand, 2014, p. 305). It is a broad term, including passive activities (watching sexual material), interactive 
activities (making sexual encounters over the Internet), purchasing sex shop items. 
Online game addiction is defined as “a state of maladaptive psychological dependency on online games that is 
manifested through the obsessive-compulsive pattern of seeking and use behaviors that take place at the expense of 
other important activities” (Xu et al. 2012).  
Online or internet gambling refers “to the range of wagering and gaming activities offered through Internet-enabled 
devices, including computers, mobile and smartphones, tablets and digital television” (Gainsbury  2015, p. 185).  
Online auction addiction represents “a maladaptive psychological dependency on the use of online auctions to such 
a degree that typical behavioral addiction symptoms occur” (Turel, Serenko, and Giles 2011, p. 1046).  
Mobile phone addiction refers to “an inability to regulate one’s use of the mobile phone, which eventually involves 
negative consequences in daily life (e.g., financial problems)” (Billieux, 2012, p.1). 
Table 1. IT Addictions Researched 
Method 
A review was conducted to identify articles for IT addiction research in IS. Since this review specifically 
targets the IS domain, the search was conducted in the basket of eight IS journals and the Association for 
Information Systems’ eLibrary (AISeL). The keywords searched are “internet addiction,” “technology 
addiction,” “IT addiction,” and “addiction.” Because IT addiction is an emergent topic, there was no start 
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date for the search. The search resulted in fourteen journal articles and 36 conference papers. After 
screening for replications, panel discussions, research-in-progress articles, and articles not investigating 
addiction, the remaining ten journal articles and fourteen conference papers are reviewed.  
Findings 
The literature was reviewed in two phases: first, an author-centric approach to understand the concepts in 
the papers, and second a concept-centric approach following Webster and Watson (2002). Of the 24 
papers reviewed, 12 investigate antecedents of IT addition, 7 study impacts, 4 investigate mitigations, and 
one investigates both antecedents and mitigations. Four out of the 24 articles examine IT characteristics. 
Fifteen include theory in their work. Finally, the most-investigated contexts are social network addiction, 
game addiction, and smartphone addiction. Table 2 summarizes the articles with areas of investigation, 
constructs, authors, and years (a detailed Appendix of reviewed articles is available from the author). 
 Constructs Authors, Year 
A
n
te
c
e
d
e
n
t 
IT Characteristics: Ease of use, Game design features, 
Speed, Graphics, Portability, Convenience, Accessibility, 
Efficiency 
Lee and Shin (2015); Nyamadi and Boateng 
(2018); Vaghefi et al. (2017) 
Individual Characteristics: Stress, Escapism, 
Neuroticism, Conscientiousness, Agreeableness, Use, 
Gratification, Perceived Usefulness, Perceived Enjoyment, 
Ratio of strain to satisfaction, Prior Experience at winning, 
Frequency of Use, Comprehensiveness of Usage (Past 
Behavior), Propensity, Severity 
Brooks et al. (2017); Deng et al. (2016); James 
et al. (2017); Lai et al. (2016); Lee and Shin 
(2015); Li et al. (2013); Turel and Serenko 
(2012); Kwon et al. (2016); Vaghefi et al. 
(2017); Vaghefi and Qahri-Saremi (2018);  Xu 
et al. (2012); Zhang et al. (2014) 
Im
p
a
c
t 
IT Characteristics: Perceived ease of use Turel et al. (2011) 
Individual Impacts: Social media- related technostress, 
Withdrawal Symptoms, Behavioral usage intentions, Risky 
cybersecurity behavior, Paradoxes relating to smartphone 
use, family to work conflict 
Aivazpour and Rao (2018); Borges and Joia 
(2012); Brooks et al. (2016); Bruzzi and Joia 
(2015); Parlak and Eckhardt (2014); Venkatesh 
et al. (2019) 
M
it
ig
a
ti
o
n
 External Sources: Attention Switching, Dissuasion, 
Rationalization/Education, Parental Monitoring, Resource 
Restriction 
Xu et al. (2012) 
Individual Characteristics: Guilt Feelings, Self-Efficacy 
to Discontinue 
Chen et al. (n.d.); Maier et al. (2013); Turel 
(2015a); Vaghefi and Qahri-Saremi (2017) 
T
h
e
o
r
ie
s
 
Flow Theory, Distraction-Conflict Theory, Habit Theory, 
Prospect Theory, Need-To-Belong Theory, Rational 
Addiction Theory, Use and Gratification Theory, Theory of 
Intrinsic Motivation, Play Theory, Protection motivation 
theory; Self-Determination Theory, Social Learning 
Theory, Technology Acceptance Model (TAM), Social 
Cognitive Theory, Cognitive Dissonance Theory. 
Brooks et al. (2017); Chen et al. (n.d.); Deng et 
al. (2016); James et al. (2017); Lai et al. (2016); 
Li et al. (2013); Nyamadi and Boateng (2018); 
Turel (2015); Turel and Serenko (2012); Turel 
et al. (2011); Kwon et al. (2016); Vaghefi and 
Qahri-Saremi (2017); Xu et al. (2012); Zhang et 
al. (2014)  
Table 2. Reviewed Articles 
Findings demonstrate that IT characteristics and individual characteristics have been studied as 
antecedents of IT addiction. IT characteristics include ease of use (Lee and Shin 2015; Vaghefi et al. 2017) 
and features of game design—such as graphics, realistic sounds or audios, and in-game advertising 
features—that attract and induce individuals to play games (Nyamadi and Boateng 2018). Further, 
smartphone features contributing to addiction are portability, convenience, accessibility, speed, efficiency, 
and design (Vaghefi et al. 2017). Individual characteristics such as neuroticism, conscientiousness, and 
agreeableness influence a person’s propensity to addiction (Vaghefi & Qahri-Saremi, 2018). Other human 
characteristics such as stress from social media (Brooks et al. 2017); fear of missing out on information 
(that can lead individuals to continually check their social media for updates) (James et al. 2017; Kwon et 
al. 2016); extent of gratification (such as social enhancement, mood regulation, seeking information, need 
for interpersonal communication) obtained from using an application (James et al. 2017; Lai et al. 2016; 
Li et al. 2013; Turel and Serenko 2012; Xu et al. 2012; Zhang et al. 2014); perceived enjoyment derived 
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from IT use (James et al. 2017; Turel, Serenko, and Giles 2011; Turel and Serenko 2012; Zhang et al. 
2014), also influence addiction. Prior experience at winning in online gaming, the need for advancement, 
and frequency of use also influence the addictive use (Deng et al. 2016; Turel and Serenko 2012). Finally, 
demographics such as user’s age and gender (women being more addicted than men) also influence 
addictive behaviors (Vaghefi et al. 2017). 
Several consequences of IT addiction have been studied. These include information overload (Brooks et 
al. 2017), increased stress (Brooks et al. 2017; Vaghefi et al. 2017), social conflicts, task completion at 
work and home (Vaghefi et al. 2017), and cybersecurity issues (individuals highly engaged with the 
activity disregard online security and click on links or share passwords on impulse) (Aivazpour and Rao 
2018). Internet addiction in children leads to exhaustion in parents and consequently to problems with 
job satisfaction and organizational commitment (Venkatesh et al. 2019). Sometimes IT addiction 
enhances users’ perceptions of enjoyment, usefulness, and ease of use towards the technology resulting in 
increased IT usage intentions (Turel, Serenko, and Giles 2011). Removing the stimulus for IT addiction 
can also lead to withdrawal symptoms such as agitation, anxiety, and increased appetite (Parlak and 
Eckhardt 2014). 
Few studies examine mitigation strategies. Those that do study help from external sources or an 
individual’s characteristics for reducing addictive use. External sources include guardians, schools, people 
in their social circles, or medical practitioners who may help the individuals divert their attention to other 
activities, educate them about the harmful effects of excessive gaming, monitor the person’s gaming 
behavior, or restrict resources available for use (such as reducing pocket money, equipment) (Xu et al. 
2012). Individual characteristics such as self-efficacy to reduce or discontinue use is the most crucial 
factor that leads to intentions to decrease or discontinue use (Chen et al. n.d.; Maier et al. 2013; Turel 
2015; Vaghefi and Qahri-Saremi 2017). Habits of using the technology negatively associate with both 
discontinuous use and decreases in use intentions (Chen et al. n.d.; Turel 2015); feelings of guilt positively 
associate with discontinuous usage intentions (Turel 2015; Vaghefi and Qahri-Saremi 2017); and 
satisfaction negatively influences intentions to discontinue use (Maier et al. 2013; Turel 2015). 
A number of the IT addiction papers are atheoretical (Aivazpour and Rao 2018; Bruzzi and Joia 2015; Lee 
and Shin 2015; Parlak and Eckhardt 2014). Nevertheless, others draw on theory to identify and explain 
individuals’ needs for social interaction. For example, James et al. (2017) draw on the need to belong 
theory to explain individuals’ innate needs for social contact and relationships, which makes them prone 
to use social networking sites; Li et al. (2013) apply uses and gratification theory as a theoretical base to 
explain the users’ engagement with particular media; Lai et al. (2016) use self-determination and social 
learning theories to hypothesize that individuals lacking in social skills in the real world will fulfill their 
needs by turning to social media and virtual relations. Some theories are used to explain other 
motivations. Turel and Serenko (2012) use intrinsic motivation theory to describe the addictive use of IT 
when individuals derive pleasure from an activity and Turel (2015) and Vaghefi and Qahri-Saremi 2017) 
use social cognitive and cognitive dissonance theories to investigate intentions to discontinue excessive IT 
usage. Similarly, Chen et al. (n.d.) use protection motivation theory to suggest that fear of becoming 
addicted or the threat posed by problematic use cause people to reduce their use of smartphones. Other 
theories are used to conceptualize habits, distractions, and flow.  
Future Research Directions 
Compared to this IS literature, recent reviews of the health and psychology literatures suggest some 
avenues for investigation. For example, IT addiction is positively associated with cognitive impairments 
such as motor inhibitory control, working memory, and decision-making (Ioannidis et al. 2019). Future 
research can examine neurophysical mechanisms to develop better diagnostic criterion of IT addiction 
(Burleigh et al. 2020; Ioannidis et al. 2019) and neuro IS can help in conducting such research. In 
addition, several other factors such as alexithemia (individuals who find it difficult to identify, 
communicate and express emotions) (Mahapatra and Sharma 2018), alcohol and cannabis use (Lanthier-
Labonté et al. 2020), and psychological distress (anxiety, depression) (Marino et al. 2018; Zajac et al. 
2017) are positively associated and wellbeing (satisfaction from life, indices of subjective wellbeing) 
(Marino et al. 2018) and negatively associated with IT addiction. However, future research should 
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examine whether such factors are antecedents or impacts of IT addiction. Finally, reviews on treatments 
suggest that although CBT is widely accepted as a intervention, the efficacy of this intervention is 
debatable due to methodological flaws (such as lack of control group) (Zajac et al. 2017), inconsistent 
duration of sessions, and ambiguity of session content (King et al. 2017).  
Based on my review of the IS literature, as well as recent reviews of the psychology and health literatures, 
I map suggested future research directions for IT addiction. To do so, I have updated D’Arcy et al.'s (2014) 
addiction framework using articles from the human-computer interaction, psychology and health 
literatures, as well as practical news articles (see Figure 1: the areas marked in gray denote proposed 
future areas of research). Most of the theories just reviewed explain the motivations for addiction; 
however, future studies need more theoretical grounding to describe the overall IT addiction 
phenomenon. In addition, little research has focused on cybersex, compulsive buying, online auctions, or 
email addictions: these also represent areas needing more research.  
        
Figure 1.  Framework for Future IS Research on IT Addiction 
 
Antecedents 
In terms of IT characteristics, only one paper examined game design features while another investigated 
portability, convenience, accessibility, speed, and efficiency. However, neither study took into 
consideration recent developments in IT characteristics that help to make it more addictive. Specially, 
technology companies intentionally design features that have persuasive and motivational techniques to 
induce frequent use of their applications, resulting in addictive behaviors (Arden-Close et al. 2018). Three 
standard design features that create reinforcing IT characteristics that lead to addictive use are 
notifications and feedback, personalized content, and additional design characteristics. Future research 
should investigate these design features further. For example, notifications and feedback are designed by 
developers to entice the user back to the app. Notifications can provide users with information about news 
feeds, what other people are reading, whether their messages are read, and even whether someone has 
replied (Arden-Close et al. 2018). Social media applications like Facebook also show emotional messages 
to users when they want to quit the application (Baumer et al. 2013). Thus, notifications provide a glimpse 
of activity and peak users’ curiosity to use the app more. Similarly, personalized content, such as news 
feeds designed specifically to the individual’s interest, increases the user’s satisfaction (Arden-Close et al. 
2018). According to the principle of least effort, an individual will always prefer a course of action that will 
require the minimum work required (Liang et al. 2006). Therefore, when individuals receive information 
tailored to their personal tastes and interests, they spend less effort in obtaining the information, which in 
turn increases their satisfaction with the application, consequently increasing their IT usage intentions 
(Maier et al. 2013). Finally, users can become addicted due to the design of the technology itself. For 
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example, the IT feature called the “infinite scroll” allows users to browse through content without clicking 
and keeps them looking at their phones longer than they initially intended (Cellan-Jones 2018). These 
additional design characteristics, as well as the agency advocated by the technology through these 
feedback mechanisms, may help explain addictive use. Sometimes users do not realize that they are 
becoming addicted to technology, and the addiction may not be related to an underlying psychological 
problem (Ali et al. 2015). Therefore, it is clear that additional design characteristics offer a vital area for 
future research and investigation. In addition to IT characteristics, the studies reviewed only investigated 
the individual level; none studied the antecedents of IT addiction at the societal, organizational, or 
national levels. Thus, these may be additional areas of future research. Finally, it will be useful to know 
the relative importance of antecedents leading to IT addiction. 
Impacts 
Although some psychological and biological effects have been investigated, there are other outcomes 
associated with addiction that need to be examined. The term addiction itself is related to social stigma, 
and there are no studies that examine whether people addicted to IT face stigma and how they cope with 
it. Research suggests that even if the addictive activity itself does not adversely impact the individual, the 
perception of being addicted might be stressful. For example, perceived addiction to internet pornography 
is associated with distress over a period of time (Grubbs et al. 2015). Similarly, an individual’s social circle 
may treat them differently if they are addicted to IT, offering another area for possible future 
investigation. Further, IT addiction is associated with additional health conditions such as depression, 
loneliness, and anxiety (Kuss and Lopez-Fernandez 2016; Zajac et al. 2017), as well as physical health 
problems such as obesity, impaired vision (Pivetta et al. 2019), and muscle hypertrophy (Kuss and 
Griffiths 2012). Future research should investigate impacts on health and wellbeing of individuals. Only 
one paper investigated the association of risky behaviors with addiction. However, addicted individuals 
may act on impulse and provide private data or click on phishing links that might be used for malicious 
intent (Gaia 2018). Future research should investigate whether addicted users face such threats. 
Additionally, parents have raised concerns regarding students dropping out of academic institutions due 
to their IT addictions (Tsukayama 2016). The dropout has harmful implications for their employment and 
career development and should be further studied. While some studies have associated IT addiction with 
reduced social interactions and work-family conflicts (Mazmanian et al. 2013; Vaghefi et al. 2017), future 
research should also examine the situations in which people who are not responsive to social media or 
email may be isolated or considered rude. These unanticipated collective experiences may shape 
behaviors in both work and non-work domains, providing essential avenues for future research. Another 
area of exploration is the potential connection between IT addiction and organizational security. 
Specifically, an IT addict using a device in a corporate network may make the organization susceptible to 
security threats by sharing confidential data or clicking on insecure links.  
Mitigation Strategies 
Research on reducing addictive usage is scant in the IS literature, with only four articles investigating 
mitigation. Although external help strategies are investigated in one article, the other three papers study 
self-help individual characteristics related to reduced IT usage. Although self-help may aid in mitigating 
excessive use, these approaches may not assist once the use is addictive. Therefore, future studies should 
investigate mitigation strategies concerning how individuals may develop self-help (with the aid of health 
psychology, consulting, or IT) to mitigate addictive IT use. For example, there are several online support 
groups for Internet addiction (Rodda et al. 2018). However, their efficacy or potential benefits or risks 
have not been examined and could be explored in future research.  
Drawing on HCI research, practitioner reports, and the engineering literature, there are at least three 
ways in which IT can help mitigate and prevent addictive usage: labeling, medical treatments, and 
resource restrictions. Similar to labeling on cigarette packages, where labels warn smokers of the potential 
dangers of smoking, digital labels may make users more cautious about their usage (Ali et al. 2015).  
Future research should study the characteristics or content of messages or other ways to help individuals 
become more cautious about their usage. Similarly, IT can be used in conjunction with health and 
psychological treatments such as CBT sessions to help patients. Mobile health applications where patients 
can discuss their problems and learn about self-regulation and coping with cravings are helpful for 
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patients with substance abuse (Quanbeck et al. 2018). Implementing mobile health technologies may 
serve to mitigate some barriers (such as social stigma) associated with an individual’s reluctance to 
engage in treatment. Although this approach will also mean providing IT addicts with more ways to spend 
time with technology, it represents an option that needs more investigation. Finally, resource restrictions, 
such as using a mobile with minimal IT characteristics (such as a light phones that can be used only to 
make a call) (Elgan and Elgan 2018), digital detox retreats, and unplugging from the phone could help to 
mitigate or even end the addictive use of smartphones (van Velthoven, Powell, & Powell, 2018). However, 
such practices are yet to be investigated. Only a few studies have developed and tested applications for 
short periods of time (e.g., Ko et al. 2016). Therefore, more investigation is needed.  
Conclusions 
The aim of the paper was to understand the role of IT characteristics in IT addiction. Through the review, 
it became evident that IT characteristics contribute to IT addiction. However, the current literature does 
not sufficiently highlight the role of IT characteristics nor identify whether they act as mediators, 
moderators, or directly affect IT addiction. The role of IT characteristics, therefore, is an essential avenue 
for future research. Furthermore, in addition to reinforcing IT addiction, the paper highlights IT 
characteristics that can help mitigate the addictive use of IT, as well as facilitate treatment by mobile 
health applications. Finally, the paper outlines several future areas of research that may help IS scholars 
better understand IT addiction and enable them to make important contributions to this topic.  
This paper is not without limitations. Firstly, the emphasis was placed on understanding the state of the 
current IS literature and delineating areas of future research: further investigations into the psychology 
and health literatures are warranted. Secondly, technology is just a tool that provides various affordances 
to individuals: a possible future area of research would be to create a more nuanced taxonomy that 
investigates the interrelationships between affordances and motivations for different IT addictions 1.  
Despite these limitations, IT addiction represents an important emerging topic – and this paper attempts 
to outline critical areas for future research directions.  
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